For Uzbekistan, the water management is the most important issue in sustainable agriculture. For sustainable development, agriculture of Uzbekistan has to manage salinization on watershed scale. Currently, in proper irrigation methods, accompanied by insufficient drainage, soils are often damaged due to over-saturation and accumulation of salt. Salinization is an important factor in land degradation and is largely due to the excessive use of irrigation water and affects up to 50.1% of the total irrigated area. In this research GIS Regression analysis was evaluated for the following parameters: rainfall, DEM, DEM flow accumulation, hill shade, irrigation and drainage maps were overlaid. . Understanding on salinization process, especially, topographic features by overlay analysis (OLS regression model). Results show that each parameter can suggest a hypothesis indicating influence on salinity area. In this buffer area (watershed scale) the most influence of parameter for salinization -was irrigation and drainage with OLS results and also, practically in a buffer area, it really effects to the salinization. This research will proceed to develop preventive counter measures for the analysis by GIS and will be preliminary step towards decision making for agricultural policy, such as the saline areas or identification of zones that are suitable for crop growth.
Lake (Fig. 1) . The water resources of Central Asia are important to five countries (Uzbekistan, Kazakhstan, Tajikistan, Turkmenistan, and Kyrgyzstan) in economic activities. Although the achievements of irrigation in ensuring food security and improving rural welfare have been impressive, past experience indicates problems and failures in irrigated agriculture. Environmental concerns are considered as a threat to sustainability in the irrigation sector. Environmental problems include excessive water depletion, water quality reduction, water logging, and salinization (OECD, 1998) . Moreover, inappropriate irrigation practices, accompanied by inadequate drainage, have often damaged soils through over-saturation and salt accumulation. The United Nations Food and Agriculture Organization (FAO) estimates that 60-80 million hectares are affected to varying degrees by waterlogging and salinity (FAO, 1996) . Since the times of the Tsarist Russian Empire and in times of soviet power, a role of the chief supplier of "white gold" (cotton) was predetermined for Uzbekistan because the most favorable conditions for its cultivation exist here -a large number of sunny days per year, vast areas available for irrigation, and a large number of country people (Khamraey Sh., Dukhovny V. et al., 2011).
Fig. 1. Boundary map of Uzbekistan
Nowadays, irrigated farming remains one of the most important economic sectors in Uzbekistan, which provides 17.5 % of GDP and 20 % of foreign currency earnings; besides the most significant point social stability under ensuring 40 % of employment (as of 2010). Key crops (about 30 % of the total irrigated area) are cotton that ensures about 10 % of export receipts and wheat that is the basis for the national food security. (Khamrayev Sh., Dukhovny V. et al., 2011).
Research objectives are GIS analysis on the current saline conditions of irrigated lands in Bukhara Province, Uzbekistan. Understanding of the salinization process, especially topographic features by overlay analysis (OLS regression model). The current condition (state) of irrigated lands, irrigation and drainage system restrain the further growth in crop productivity and incomes of rural commodity producers in Bukhara province, Uzbekistan.
Methodologies of the research are as follows. a. Data collection of agricultural land and water management based on the current condition of the study area; b. Understanding on salinization process, especially topographic features by overlay analysis; c. Proposals and recommendations. Research framework. Research was conducted by using GIS and understanding the causes and further impacts of salinization, overlay analysis was conducted. Analysis of salinization and vegetation maps (issued by FAO, 2013) was also conducted. Regression analysis was evaluated for the following parameters: rainfall, DEM, DEM flow accumulation, hill shade, irrigation and drainage maps were overlaid. Research methodology was applied in Bukhara province, as a case study. To develop GIS database, data was collected from different sources; categorical data (FAO), weather data, DEM data, buffer data. Survey was conducted in Bukhara province on September 2014. Ordinary Least Squares or OLS is one of the simplest methods of linear regression. OLS regression is a generalized linear modeling technique that may be used as a model of single response variable which has been recorded at least on an interval scale. Regression analysis allows us to model, examine, and explore spatial relationships and can help explain the factors behind observed spatial patterns. Multiple R-squared and adjusted R-squared are both statistics, derived from the regression equation to quantify model performance and possible values range from 0.0 to 1.0.
Study area. The Bukhara province is located in central and southwestern part of the country and was selected as case study area (Fig. 2) . The province consists of 11 rural districts. The city of Bukhara is the administrative center of the province (616 km from Tashkent, 259, 0 thousand people) (FAO, 2003) . Use of land Bukhara province and agriculture: cotton, grain crops, fruit and vegetables, etc. in 2008.
The limited water resources of arid zones are a main constraint on economical development. This is especially true for the Aral Sea disaster zone. Some 1.2 million people are living in the Bukhara oasis, the oldest irrigated zone of Uzbekistan. Irrigation practice in the more than 230,000 ha of land consumes more than 5 km 3 of Amu Darya river water. Reduction of runoff by the re-use of saline drainage water for irrigation, deserves special care. Extending of irrigated lands on the basis of available freshwater resources is very problematic under deficit conditions. But all the same time, all regions of Uzbekistan like Bukhara province has significant volumes of saline drainage water which is not used for further development. Considerable amounts of this drainage water discharges to the rivers, deteriorating water quality and the environmental situation in the region (G.Bos, V. Dukhovny. 1996).
Fig. 2. Bukhara province boundary map
Amu-Bukahara Irrigation System (ABIS). The Amu Bukhara Irrigation System (ABIS) was built in the 1960s to supply water to over 285,000 ha of irrigated land, cities, settlements, and industries in Bukhara province. The system has been in operation far beyond its economic life. Its declining pump capacity and risk of catastrophic failure limit agricultural production and endanger rural livelihoods. The government attaches high priority to the sustained operation of ABIS and has already mobilized funds to rehabilitate small pump stations serving independent irrigation sub-areas (X. Zhao, 2013). Improvement of ABIS drainage facilities using the Government Amelioration Fund administered by the Ministry of Agriculture and Water Resources (MAWR) is also considered. However, major pump stations need to be upgraded and the main irrigation facilities rehabilitated to restore ABIS water delivery capacity and introduce effective water management. The rehabilitation of Amu Bukhara Irrigation System-one of the largest pump irrigation schemes in the country-will increase the reliability, efficiency, and sustainability of irrigation water supply (Sh. Khamrayev, 2011).
Method. Analysis of saline regions by using ArcGIS. A Geographic Information System (GIS) is a system designed to capture, store, manipulate, analyze, manage, and present all types of spatial or geographical data. GIS can simulate and model irrigated agriculture fields, such as in identifying areas best suitable for irrigation, salinization and classification of areas on the basis of soil types that are 6(24), Vol.4, June 2018 https://ws-conference.com/webofscholar best suited given crop varieties and assessment of water availability. In GIS, we can study not just this map or that map, but every possible map. With the right data, we can see whatever we want -land, elevation, climate zones, forests, political boundaries ( Fig.3 To understand the causes and further impacts of salinization, overlay analysis was conducted. Analysis of salinization and vegetation maps (issued by FAO, 2013) was also carried out. Understanding on salinization process, especially, topographic features by overlay analysis (OLS regression model). These types of data can be combined in different layers in order to perform assessments that can be useful in irrigation planning, design, implementation and management.
Methodology. Ordinary Least Squares (OLS). Ordinary Least Squares or OLS is one of the simplest methods of linear regression. Ordinary least-squares (OLS) regression is a generalized linear modeling technique that may be used to model a single response variable which has been recorded on at least an interval scale. The technique may be applied to single or multiple explanatory variables and also categorical explanatory variables that have been appropriately coded (Hutcheson, G. D. 2011). The goal of OLS is to closely "fit" a function with the data. It does so by minimizing the sum of squared errors from the data. In additional the method of least squares is an alternative to interpolation for fitting a function to a set of points. Unlike interpolation, it does not require the fitted function to intersect each point. The method of least squares is probably best known for its use in statistical regression, but it is used in many contexts unrelated to statistics. The method encompasses many techniques (Glyn A. 2011).
Regression equation: This is the mathematical formula applied to the explanatory variables to best predict the dependent variable we are trying to model. Unfortunately for those in the geosciences who think of X and Y as coordinates, the notation in regression equations for the dependent variable is always Y and for the independent or explanatory variables it is always X. Each independent variable is associated with a regression coefficient describing the strength and the sign of that variable's relationship to the dependent variable. A regression equation might look like this (Y is the dependent variable, the X s are the explanatory variables, and the βs are regression coefficients; each of these components of the regression equation are explained further below) (1):
In this equation: Y is dependent variable; β 0 is intercept, β 1, β 2... are coefficients; X1, X2 are explanatory variables. Dependent and independent (explanatory) variables. In statistics, regression analysis is a statistical process for estimating the relationships among variables. It includes many techniques for modeling and analyzing several variables, when the focus is on the relationship between a dependent variable and one or more independent variables. More specifically, regression analysis helps one understand how the typical value of the dependent variable (or 'criterion variable') changes when any one of the independent variables is varied, while the other independent variables are held fixed (Armstrong, J. Scott, 2012). Variables used in an experiment or modelling can be divided into three types: "dependent variable", "independent variable", or other. The "dependent variable" represents the output or effect, or is tested to see if it is the effect. The "independent variables" represent the inputs or causes, or are tested to see if they are the cause. Other variables may also be observed for various reasons (Dodge, Y. 2003). Dependent variable (Y) this is the variable representing the process trying to predict or understand (Y is salinity area (EC), etc...). In the regression equation, it appears on the left side of the equal sign. While we can use regression to predict the dependent variable, we always start with a set of known y -values and use these to build (or to calibrate) the regression model. The known y -values are often referred to as observed values. Independent (explanatory) variables (X) these are the variables used to model or to predict the dependent variable values. In the regression equation, they appear on the right side of the equal sign and are often referred as explanatory variables. The dependent variable is a function of the explanatory variables. We can understand (X is flow accumulation, rainfall, Irrigation, and drainage, etc...) respectively. Regression coefficients. The performance of regression analysis methods in practice depends on the form of the data generating process, and how it relates to the regression approach being used. Since the true form of the data-generating process is generally unknown, regression analysis often depends to some extent on making assumptions about this process. Regression coefficients (β) are computed by the regression tool. They are values, one for each explanatory variable, that present the strength and the type of relationship the explanatory variables have for the dependent variable. Suppose we are modeling flow accumulation, rainfall, irrigation and drainage, etc., and the aspect. We might expect a positive relationship between flow accumulation and rainfall (river, stream) or irrigation and drainage. When the relationship is positive, sign for the associated coefficient is also positive. We might expect a negative relationship between flow accumulation and rainfall end etc. Coefficients for negative relationships have negative signs. When the relationship is a strong one, the coefficient is relatively large (relative to the units of explanatory variable it is associated with). Weak relationship are associated with coefficients near zero; β 0 is the regression intercept. It represents the expected value for the dependent variable if all the independent (explanatory) variables are zero.
Results and discussion. Overlay analysis and results. In ArcGIS Server, a "feature layer" means something slightly different. A map can be worth a thousand or more words, if we're looking for ways to create maps or to display geographic data. For feature class (a type of vector data), file level information is stored in a geodatabase. This consists of properties like feature class geometry, attribute table, assigned subtypes and domains, a coordinate system, etc. All these file-level properties make up the actual feature class data. Spatial analysis did buffers and overlays. Overlays identifies areas where features in a doublelayer overlap (have coincident geometry) and create futures in a new data set from these overlaps. Administrative boundaries can give the statistic information. Land use (a vegetation map) is a type of land cover map that delineates the types of vegetation found within a given area of land. It classifies the vegetation into different categories that include, for instance, desert, evergreen forests, grasslands, farmlands, and etc. The result shows the overlaying features for land use, is a type of map contains huge amounts of data on the environment of a particular area and is important for understanding such aspects as natural environment, and the social health of populations living in that area.
The major land use is bare consolidated. Salinity map has identified which area is close or far from the water intake and which is saline. Also, a new polygon data set was created, which can be drawn at a constant distance -1km from canal. The map shows buffered project with an Irrigation Canal 10 km from the Main Canal. And we can probably know which irrigation area is slight, moderate and strong saline area. The result shows a general tendency of vulnerability to salinization in the irrigation, such as Jandor, Romitan, Qorakul and Olot districts are poor drainage network. Poor drainage condition influences to increase of salinization and matched lowering yield (Fig.4) . The Adjusted R-Squared value is always a bit lower than the Multiple R-Squared value, because it reflects model complexity (the number of variables) as it relates to the data and is consequently a more accurate measure of model performance. "OLS" is one of the most basic and most commonly used prediction techniques known to humankind, with applications in fields as diverse as statistics. The goal of linear regression is to understand the uncertainty in some aspect of human nature based on its association with other facets of experience. This research regression analysis was evaluated for the following parameters: rainfall, DEM, DEM flow accumulation, hill shade, irrigation and drainage maps were overlaid. The results are as tabulated below show (Table. 2).
The model of regression coefficients of DEM flow accumulation, irrigation and drainage shows negative (-) value means that decreasing of parameters will increase EC. This means the increase of irrigation and drainage reduces the EC. But practically, when there is increase in irrigation, also increases EC in buffer area. There's no difference in assumptions for statistical models of irrigation and drainage. Each of these models is a form of OLS regression. For DEM, hill shade, rainfall and vegetation coefficients are positive (+) means that increase of DEM, hill shade, rainfall and vegetation will decrease EC. For adjusted R-Squared, the results show a good relationship between parameters with EC and OLS model performance, it is also seen that irrigation and drainage have a noticeable impact on the salinization. The assumptions generally relate to the central limit theorem. The model is a reflection of our theory about what potentially explains that aspect of EC. Regression offers a possibility to answer the question of whether the evidence matches our theory. This is a little complicated because many assumptions are involved in these models and objectives play a role in deciding which assumptions are crucial for a given analysis. But if we focus on the properties one at a time to see the consequences of the violation of an assumption it might be less confusing. The starting point is the regression equation presented above which describes some causal or behavioral process. The independent variables in this research (vegetation, rainfall, DEM, DEM flow accumulation, hill shade, irrigation and drainage) play the role of experimental or treatment variables, though in few social science applications the investigator actually has control over the values of the independent variables. The error term captures the effects of all omitted variables. Results show that each parameter can suggest a hypothesis indicating influence on salinity area. In this buffer area (watershed scale) for salinization the most influence of parameter was irrigation and drainage with OLS results and also, practically in a buffer area it is really influence to the salinization.
